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OO (57) Abstract: If an interference elimination unit provided to each user judges that there is no demodulation error, a replica signal 
C^l calculated by the interference elimination unit is subtracted from an input signal vector, and the user signal calculated is outputted as 
r-H it is as a final user signal. If the interference elimination unit judges that there is a demodulation error, the user signal is calculated 
G> again by an interference elimination unit of an interference canceler at the next stage. By thus inhibiting the subtraction of the 

O replica signal corresponding to the user signal involving a demodulation error from the input signal vector, it is possible to enhance 
^ the precision of the interference elimination. 
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5 fitW^lf 

-(D^Wfcmm^iW^^T-^^mL. ftiZ.^ PDMA (Path Division 
Multiple Access) , CDMA (Code Division Multiple Access) & <irCOiiff # 

10 

15 HI 2 2{S, F DMA (Frequency Division Multiple Access) „ TDMA 

(Time Division Multiple Access) DMA<Z>#HiHf Al-lfctt 

+ i2 2^#iLT, F DMA, TDMA*3<fc 

UtPDMAllO^TSii^t^o 

1212 2 (a) fiFDMA^^-Y^/HEg^T^SlT'fco-t, S<f5flftftf 1 
20 ~ f 4©SSta- if 1 ~4(75T^-n^f^^iS^fJ$nTeii$n> 

— tf i -.4 0(S-5-»iB«E«[7-r/i'^tc:«toT^»$*b5o 

1H2 2 (b) l4TDMA©f + ^/WElt*t0"efcct, # if (D^'v 5 ^ 

PDMA^Sf$^T^5o r<Z)PDMA^It HI 2 2 (c) ClTF 
-f «fc 9 ^ ls?CJi]«^*5i-7 5 1 oO^A^n? h 3:£l?iJtfJ(-##J LT«#<£> 
j.—- t>^>"Cfc-5 0 lOP DMAT'li#^-f ©if f li> ^ 
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3— If 1 <t 2 £ £rf&B']-r -5 4#<Z>T>'7^3 ~6 j&*aS:tt«bix-C^-C, * 
»S«fiflrfLoi:J:oTflSftfftSii, A/D'IM8(:J:otfy^/Mff 

\Z.$E&£tlX J ? Si J*/l'{B%rZ?u-tyV' (DSP) 1 0 o*L5 c 

DSP1 Oldl^ rm^'TKl 1, I2h SfUff^^ h^ffJIW 

r w 1 1, i 2(DmMt^t^xt)L, -r-<x<D^-v"^nitLtz^mm^ 

? F/^ttlLt^^!; l 4 f^f£tt£-£<5 0 f-^^yufJ^^fil 6li**y l 4 
JS^Irc £ it" -5 0 

@2 3tI$Lfc7m^'7W 11, 1 2tt-ttL-?tL»JC<05L — if 1 *5«fc 
25 U : 2<7>{f#^ttttli--5/j^ if 1 fci:T/2^anjtTfc£ if 3 d^—iF 

1 ^I^C^f6]^lbff^-5:^ff Ut*fc»^ 7m^'7W 1 l^e>^.-if 
l *si L^-— if 3 <D\t^ : &£ v )'&^X\tit)&tiZ>^k\^teZ> 0 L a» b £2* b , 
»7m^7Wl 1 -Ctta— tf l*5«tV3 0fg-^*^BI"C#-r, 
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Ttti±i$^fcm^^^^^p^7-^^t?^^^^^j^5^^^2 
25 b 1 #£xfm2<D^7—mm^&^£vm.m^7—z^^^^tmm£titzm 1 

o, ^2<7)^^-f)J^^^J: ■9^^T-^^*^^i:4 i iJ^^ix/''m2(7>m-§- 
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as $ n/i ft *§-j*#<z>bi« {-Mi- s '< 7 > - * mm* > - if oft ^-b!c^ 
io $ i <^m^»ffi#^T*«3ffi 

n •& £ titzm ta $ titzm & , m&+ z> ^ 7 * - $ mm z %« l x mn-r z> 

20 . «B8fl[(cs^v^«i5£i- i>m9k<om2(Dm^Mki:. m2<Dm^ta^kxmta 
m i &£zfm2<D^7~mm^®:^£vmm^7-&^i£te^kmm£ftfcm i 



WO 01/28107 




PCT/JPOO/07041 



x y l < tt % »^ 2 ^m^^ 20x7 -*«3£^8:<D¥iJ 



WO 01/28107 




PCT/JPOO/07041 



<D=L-*rizMfc-r zit^&ftzmm L-cttj^-rsff tttm^tt , m-§-ttm¥s 
c a*> $ it # (3i at-*- § it s-tt as $ *Lfcflr#(£#<z>B3« i- iB-r a ^ 

^ 7 t ^-a l & g OT?£=*r tvt7 -CtSHi^ 7— er&Sifcv^^J 
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15 cDl=-m* "t^-ty "Cmii^ 7 -«r£tp i: ^(TH 1 ^ 
^ ^ — tf <7) ff £ fin w 3- — tf <z> ffi i <?>*b raffi t , £ n 
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10 Bill, r<D^P^^flt!#^^2) P DMAfflIWflHv'^7A(7)yn 

[H2tt < Ull Ctf LfzWiW-l&m<Dffif&Z^-fy n y ? fc5 0 

HI 5 H H 3 ic^ Lfc^^gcofl|^?r^-r^n y ^ 

20 gl8H i3 !: j; 5 P DMAfflSl^WSffv'^fAWy 

19(1 ll8(w^L/c^F^^^cZ)«^^^-ryn ^^H-efe^ 0 

Hi OH r<^^^^H^(Dff^4 {Cl^S P DMAfflgitU/^Sff ^*^A<7) 

25 11 lit lO^P^^M^l 5 Ci: 5 P DMAfflSiliOtif y^f^W 
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Ull 5!i, :©^W^iOil8 (Ci © P DMAfflSi&^^ff iy^TJ^(D 
11611 ~(DZ&W<D%1&<Dmm'Z^£.h P DMAfflgi&^Sff >^^A(D 

il 9lt @1 7ii7FL/c^*^g<^*fiJcar^-ryn -y^H-r-fo^ 0 

in 2 cm, z(D^W(Dmi)&(Dftmi i icjiacDMA/BSi&^Siff i/*TJ* 

12)2 1 H 7 r7f ^ 7'7 U-^ ©M?r^t7'n y?mx&>& 0 
15 [212 2fi, F DMA, T DM A& cfcl^P DM A<7}#lHf Jjt&Z jotT -5 a- —if ff 

1212 3 ft, t£3fc<7)PDMA/B£ife^<Z>§:if i/^f^lrWn y^®-efcSo 

93 * uss-r s «> <7>ft a ^flg 

20 lilt Z<D&W<D$ft&kt£Z^/^XT — i?<D^&**>-t7kLX&MZ 

ntz p dm a mmmm<D^m ^ j* ^ig-e&So rcofg^jfus 

ft) A<D^-— ifl, k, mi&»6tf>flS tS, (t) , S k (t) , ••, 

s. (t) K^^ttM^x&m^ft-fhfDx&Ze 

tvc^3 0 A/DgifeSSj^bW^SirfcA^fr^* h^X, (t) fit, mi 

Sl«gll0lh Iltl©7m^'7WAA 11( A A kl , 

AA.,t ilSiO/<7^- ^*S«PE llf ■-, PE U , -•, PE„ti: 
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TW^^'TWAA,,, A A kI , AA m} fabte, tfjfrf 5 ^— If© 

ffi*fg-§--C*>53-— tfif-^Y,, (t) , Y kl (t) , Y ol (t) ^-^ti-e 
5 tLffl^Sit, iitB^Igll 0 l \z.5-z_btiZ>b t fet-, Zti?HZtfc-r 
5i^DE M , DE t „ -, DE„T'jti^^, 

/<7^-^«£SPE MI •-, PE kl , • •, PE.,ti x ^tifn, A^l^^ 
h/L-X, (t) t. MS5DE,,, -, DE kl , DE„,©^f 5tfe«iW/3i: 
III^VNT, ^toi- If^SftlS^-flMBc^* h H , , , • •, H kl , H nl £r 

io mmL. iiseroii^iioi^oo jio^frw^. Q^^t-tmrn 

Mfc-F 5 ^ - If Off ^§-fi!c# # Xti iB&< t h Mz. M L T if (D Umtm lelte LTV 1 " 

0 1 f±, #3.— tf i (i=l, 2, -, m) r'tll, A 
15 M^^V h^X, (t) if i Zfa^ttLft-r^X <£>=>— if(Z>(S# 

J&#£r^L3l< w£KJ:«9, ^fc^ric^Srlfc* U tf i ©£ A 

rtft^* h^X i2 (t) SrtfttJLIti^-t-So Ol«lio^tlt 

hi 2 &#sg u-c^-ei^JBBjciittK-r So 
^ms©iliti o i(i a— tf r^jc^LTA^m^^ h^x 12 

20 (t) , -, X k2 (t) , •-, X^ (t) fcttJ^U ^JE&t5M2SecD7^7 s 

f^7'7W^ AA I2 , AA,,, AA^II-^tSc 

l2t@©7m^7WAA 12 , -, AA^frbttitlZftZ 
a— 1ffS^-Y ia (t) , (t) , Y* (t) tt, 3S2S@Ofi|j||E|g& 

1 0 2 !^^-x.btv5 t t fcf^ ^tl€Wt6t^DE l21 DE,,,, 
25 DE tf «$tl^ 0 

^7^-^ft^PE, 2 , PE.2, PEJi, Ztl^tl. Afrits? 

h/l-X, (t) t. &&SfDE 12 , DE k2 , DE w2 <DMfo-r&tfi&.mXk 

i2tl©iligl0 2l^io= illltl0 2lt $645A^ 
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flr*-** (t) , x u (t) , x n3 (t) srw^L, wi^-rs 
io fair?* y^ia-cfe5o 0 2{^v>x. Miioiit ^mp„ 

MP W) MP k .„ • •, MP.iJ5natSSAD k ^75»b«fiK$nTV^5 0 fc*3, PJ® 

SMP^JltWlPjHSAD,, AD H , AD H , AD»«gfl0 1l; 

i*) jft $ ft T V n 5 & co £ i" 6 o 

15 iflSMP,, • •, MP H , MP W , • •, MPJMZtl^tl. 

WAA M> AA H) AA W) AA,^f>0^- tfit^Y,, (t) , 

Y (MM (t) , Y <kM)I (t) , Y„ (t) t. ^7>-^i£»PE 1|f 

PE (H)1 , PE (H)I , PE. 1 ^bOS:fSfS^3S:^^ h^H u , H (k _ 0l , 
H (k . 1M , •-, H„, b&S-Z-btlZc 

20 II^MP,, -, MP k .„ MP W , MP.^W^{iJP3*S§AD k <Z)^©A^3 

{z.5-z_hi\, XMt^^V h/i'X, (t) fiflqjfcSi AD k coiEcDA^{^-^XLoix5o 
~ftic:j;9, A^ff-^^ H/WX, (t) frb^~ J fk£Xft<D^--'?lzmfc-rz> 

25 J: U, l SOT#^^>-tr^^^LTV^5 

i>cot~rz> 0 

yWf#X k2 (t) ^2tl»f^tyt7i:4t5ri:i:i0, 
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JltlMP,, MP t , ••, MP m <D0 h<D%m%nW^\~ttfc-tZ>%i%%BrUft<D 

5 t>tf>a»<b<z>tti;fr£, Xtiit^-^? hA-X, (t) ^Ltriif) 

T>T1-%*-&&n^ mtiflzm^-fZ^-— fMmA^tSh A/D'M 
10 ^S/S^ft^^SAT^f h/ux, (t) 

X, (t) = [x, (t) , x 2 (t) , -x„ (t) ] T -•• (1) 

Xj (t) =h jl S, (t) + h j2 S 2 (t) +-+h JI S, (t) +---+h ja S a 
(t) +nj (t) , ( j =1, 2, -, n) •• (2) 

±ifi^fg (i) suscfcu^ (2) h/i<ME{::iff-r£&©8$ O) aw* 

15 #btL5 0 

X, (t) =H,S, (t) + H 2 S 2 (t) + — + H,S, (t) + --- + H n S n (t) 

+ N (t) ••• (3) 

H,= [h llt h 2i , h ni ] T , (i=l, 2, m) ■•• (4) 

N (t) = [n, (t) , n 2 (t) , n n (t) ] T - (5) 

20 m^, m 2 (DWiW-'i&m i o ifrbmttxtiit^-p h^x k2 (t) asm^s 

^7^-^*£SPE MI PE kl , P E„ "CH f (i=l, 2, 

m) *mj£X*ZZ>i>(Dk-rZc *tlg|©7m-<7'7WAA m -, A 

A kl , AA.,dSifctt«j^iifi-ftf^Lfci-r5i:^ Y M (t) =S ; (t) kfr 
25 5 C 

h/^Xv (t) (6) ^{3J:9*ASriiS-C#So 
X k2 (t) =X, (t) -H,S, (t) H k .,S,, (t) -H M S M (t) - 

12 
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■-H.S. (t) 

-cdw, (e) o) ^RA-r^t, m (7) a.&abtiz>o 

X k2 ( t ) = H k S k ( t ) +N ( t ) 



... (6) 



- (7) 



x, (t) ^x k2 (t) zttM-tzt. x k2 (t) <D%&s k (t) ufrcD^mm 

5 (t) (i = l, 2, • m, f:f:Li*k) ^'>Lt^T, 2j£gCQT 

MIL, mZ^-^U9V<D^-^<Dm^%T- : &®Lb LX^itim^hm^LXmtz 
10 ^s^^-if^A^m#<h LT^(Z5^F^^ir>'-fe'7C#x.TV^5o rtf> 

iift«M4<©av^-1ffS^s»e>n5o LTv ;<^J;?*f*8^4S:«« 
©*|jg-fr £ bidit-^ C I R (Carrier to 

Interference Ratio) it£ <0 Stt^Ztl, ffiW.<Dx-— tf if £ 9 ttffi L^-f < tH 



(1) ±^60-7^^7" — ^^^ -T >"t 7 <£>0i]-Cf2, #7^7^'7V 

25 /^^y-f X^ttti^ :ii:*5* ¥<D&Wi*£. C5rtl:45 0 

(2) 0 2^IBiSL-CKWL^.J:?t^ JUnHSAD^wiUSflKS-^X, 
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Z<D%.Wfc, ±.3&<DfSlM& CD fccfcl* (2) »Li 5 t^TfcSo 

io mmnmm 1 1 

A, ^j^Bfcigp I Cte£Tfm2<Dy— hUGBfcs&rtbtlX&<9 , i^IgglO 
2' i::^5>Oi*L^^MHGA, IC. GB tXm2®L&<D I F&*r J r^ 
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x, (t) asffly^ft, jR 1 + yt7©«*il 101' \^^h 

mil bntzmm<DT&v&£U i c,„ i c kl , i c„,(w^*ii(--^x.bix 

H4 J^i^T, ^P»*^I C kl ^A^/itLfcA^lf h/UX, (t) 

igm^y-^v) tmm-rtite, l i^/KT^^-^jjEft-^E,, &§&±Lx&im 

@©Wt yt7©Miti o i' i:4to„ 

5jl— tfm-§-Y kl (t) ici^&U iit@©f^tyt7©IIMi o 

t?«3£S§P E kl »4, A^fg^* h/i^X, (t) i:, ^— D*f&-§-Y u 
(t) iridS-^v^T, ttJ&^S^-if^Sftf&^jBfc^ h/i^H kl &r^i±S L, $ 
20 ita©f?$^fvt7^»ili or !:4i5o 

H5ii, I3 3<7)g{f y A^Mto t >t 7 LT 

25 CO^ l&gOT^i-^-tT^Mif^Bl 0 1 ' (D&fcttjmtft&TF-t'?* 

XhZ> 0 0 5K:fc^T* «U0 1' 12, tlSMP,, MP H , MP, 

MP H , MP.t, AND -7* — hAND„ A N D k .,, A N D k , AND W , 

j|ISMP„ ••, MP k .„ MP k , MP kM , MP„|II±-?:nf^, HiJ^CD^P 
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^iSic,,, i c (H) „ i c kl , i c (H ,„ i c al frh<D^—^m% 

Y„ (t) , -, Y <k . IM (t) , Y kl (t) , Y U . 1M (t) , Y o1 (t) t. 

SfS^tt^^ h/UH 1M H lk . m . H kII H„ m , H al 

iSiMP,, ••• MP H , MP, MP,,, MP.<7>ttJ^3tt-tiX-€fn*HSi~ 
5 © AND-y— h AND,, AND,,, A N D k , AND,,, AND, CO — ^ 

AJi\z5-?Lbti. ijxb^ANDT 1 - hiZ)<|^A7jiiii 4 jfu^Ti^l&igB I c 

,„ I C (H) „ I C kI , I C,,,,,, I C OI frb<DMl£<D=- 7— tlJ^fS^-E,, 

AND -ir — hAND,, AND,,, AND, AND,,, AND 0 60t±}^J 

, (t) iM^ADC0iEC0A^i-#^!bno, 

JnjfSAD^iti^ttA^fS^^ h/wx, (t) irUilglioi' ^ib 

i5 ait* m 5 <Dm%mm. i o i ' co^'n y^H-cttia^fi&Lfcias, guu^-tax 

^©f^IC,,, -, I C kl , I C Il ^?>ffi^*lxfct{Sflrtffi«' ,t ^ h 

/UH„, H kl , H nI> ^7-^J^m^-E,,, -, E kl , -, E.„ fcitfa- 

-ifff^-Y,, (t) , -, Y kl (t) , Y nl (t) tt, SIMlOl' 

20 £tfGA !2 , ••. GA^, •■, G A^WOi ^^-^LotLo. 

W<9 ^JjeSftfca— 1ff&-i§\ f-<tx.(±*Y„ (t) (C#j£LfcT?»5feg|5 I C„ 
(D^y— flJ^ED.^^L l/^/I/©X7- W£<a^-E n aSi*JM£itl Ol' 0 
WtStSAND^- hAND,Ol*A73l:4i?)Jx5c r<7>ij$^ % S^AND 

rco^x A^m^i? h/i-x, (t) a>?>«*$ft3^t*ix^;hAW-if 
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5 G A s 1t k ? 1 i^tSy- h£GG A 12 <^ilJR^JPA^i-li, 

fii^SC i c.^b^B^B ioi' ^iiilL^^-if-^E,.^-^^^ 

10 LTf»^lC 12 i:4x.5 0 

^J^f-^-E,^, a.— !fff^-Y 12 (t) <b£#r^jfttU i2©^-f9!GB 12 

(t) ^Ul20y-h^GB 12 ^4i5 0 

20 7-^j^m^-E M ^^-x.P > tLSo i2©y-haGB l2 n mwL<n=f&m3mi 
c „ ^ -^ v) (Dnm& & £ fix v ^ i: # -n^\t^- e „ c x , 
tmesis i c^xffitz^w-ttiZfitzgLmm^&M^t h^H 12 , ^^-mmm 

%-E l2 &£Tf^— 1fff-§-Y 12 (t) ^itiRLTtti^U 8 2 15 @ OTi^^ ir 

25 -27, ^2cDy- h^GB 12 ii gf^^^aj i c n x=^7-mLcDmm 

^^$i^TV^r % r^t^-«^ ^7-^J^f^-E n !c^i:T, IlW^-^GA 12 

ifif-^-Y,, (t) ^^(D^^jl^fcB^LT, SfifSfii^^ h^H 12 , ^t- 
*'J^m^E 12 *3j:^-U i m^Y, 2 (t) t LT, fg2££gOT^*^>-fcr^£ 
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3— If 1 J^<Z>fffi,<Z>^— IflwWJCi'Sy— MHJGA, GB, T^^SPICl^ 

(t) £as-t<z>**, iigi©wtyt7osiiiioi' ii© 

io tli^lS^f ^t7<^F^SSS I C(;4^.?>n5i t lift 

<, Sfgfg-^*^^ h^H^y-^mt^E^-^m^rY (t) ^frfc^ 

— ^ s Afiie^ ? h/i^X, (t) ^r^tt/cHij^^^P^I^*^ I C<Z)?*>, ^ 

15 10 1' TV^X^AtSr ^*<i«»«lJ:^«!»*^*i$*LyS:A/3«^< 

h^x 2 (t) ks^^-c, &i&B<n*m*->r^± : 7<D=fmife ; £u i c^efe 

^2il^Wt>t7^Iggl 0 2' 14, IB 1 aiOf^iryt? 
i^<I^D»^HfT-rSo WMAJim^? h^X t (t) 3>£>, 

A^s-^? K^X 3 (t) ^QjlSsAD (0 5) i^^$tio:il^5o 

BligOT«lt I C lp -, I C M , IC.,^7-*Li:- 
25 fi^J ^ ^ ^f- ^- — if L T i4 . ^©S:^** 7 Iz.^XhW 

w^x, (t) ^b^mw^M^t^^o 

-15. — b.s«^t»*I?p i c n , I c kl , I C. l t?^7-*T«9 i*«J 
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>±^<D^m^n i c 12 , ic BI i c<,<D\,^-rtifrx^y-mLtm 

mjlMAtlit^f h^X, (t) frb<DML$l.<D*t*LttZZ>-. 

5 t5Cii< S b^ffim-ST^^^^^^ti^A^m^^ H/i^X 3 (t) 

iHIM 1 0 2' ^^ti^2l^g(DHF#= J r-t ^-fcT^tbfEtt. iSISH o 
1' , hUGA l2 , GA^, GA^, f»^IC, 2 , 

I C k2 , I i2©y-FSilGB 15 , GB^, GB rt ^P>^5± 

15 -t its iwik^tfv^n^ftiw^tts^sfe^i c-cxf-iLt-i 

*|J^$H7^3-— ^Jw|HL-Ctt, ^WT»5feg|H CTSLttl^nfcSfSd^^ h 
/UHi^— *UJ£it*E <h^— tfff-i-Y (t) idUM*®©^*** >"t?7<Z>m 

20 ti5r^i:45c 

%Wfr<9 h;vut^y~-pmt^t^— !f«#Y (t) i^ 2 «^-F^ 

ro#iJS<^#i§i <o«fc*^ov^J: ?)^i:^to 0 ±a^IMii 
^A^Jif-§-X, (t) ^b, ^rti^tbO (^-£>;^) a-— y\z.*tfct%=f- 

19 
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5 yt7©iliiioi' (cjoVNT^^A^ff^^ 7 h^x, (t) a»ka£#<* 
ft -§-x, ( t ) fi, 

if 3©U7 , !j ^m^^A^m^-X, (t) A^*»$n5ri:l:*5c ^ 
ft2©<Z)^R£=*^ v-tr^c^^--if 4tlt5S{f<lfX 3 (t) tt % 
15 WMAJjm^- (•=•— if io^!J #{f-5§-+^--if 2©^'J if 

mm<Dwm 2 ] 

16(1 rw^©IWl2l:J:5PDMAfflIJI!!^l|y^f^^ 

^vtomwssmz-is^xwAXJife^t h^x, (t) ^t>.^'j*flr*o 

25 fc^o 

m 6 izTjkLtznmnwm 2 (lisgn^fAit ^T^^-em 3 ^ ufcn 

Jg«lCJ:Sf||y^f^^I^ot^5 0 -T**?^>, l2 6l::*3l-t5iSjM$ 
110 1' y— hSf|JGA I2 , GA^, • •, GA^, ^gflfc^aSI C l2 , 

I c k2 , I td*e>*S* 1 vir^Tfis ft#2£B 1 
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o u^ffl^SixfcA^M^^ H^x, (t) ?jK El 3 cox, (t) WJtw, 

fSiS^-fiitt^^ F^H, X7Ht -^EfccfcU^- — tfff-^Y (t) fc % hSPG 
5 A&^LTJffl&0>^FiWi(fc*a5 1 Ca»£>iiiiLT£fc3:{Sfli ^§-<? h^H, ^7- 
^J^«^-E*3J:0^— tfft-^Y (t) ir^3fc?"Jf^ 2il©Wt>t7©« 
liii o 2"i:4^o^t^5o 

I©2t|CDf ^t^t7©itlifil 0 2" (33«fcOTU*a>£Jk<Z> 

=^&* J ri*'± z 7<Dffi.W&W.) fix ffifas^>l2l5{c:7pi"fllJ*"Ctt/«c<, IH7{w7F-rJ: 
10 5fcfl*jac«rWLTV^ 0 

HI 7 Mjj*L*:8IIHSIt l 0 2"-e(i, mJ^coT^^-^^ir^coT^*^ I C, 

*5<fci*3.— tfffl^-Y I2 (t) t, ^i:it©f»^ic„^^iilffl 

15 *5i^- JffS-^Y,, (t) t^-hglSGC.im^, 

h^H„, ^7-*lJ^f-^E u , ^-Ifff^-Y,, (t) ^il^LTSftm-^- 
mtk^ h^H 12 , ^v-^J/Eff ^-E 12 , ^--1f<f-*§-Y 12 (t) tLTtti^U = 

h/uH B , ^^-^j^m^-E 12 , a.— tfm^-Y I2 (t) iri^LtaiTj 

h/UH 12 i^- 1f«#Y l2 (t) t^iISMP,T^$n, ^Offi^teAND 
25 ?- hAND.CD-^A^iC-^-X-bixOo *fcANDy-hAND,^A^lJl 

ANDy- h AND, ^JDlfgADirOrai-f^ H gfSG D, btlX*5 
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^•^^-^•19 ZfFlrm-£, 7- hgGGD.tePjfU^TANDy- h AND.^aS^Sr 

5 (t) -ei±fc< % BuioWt^t7(7)iglgIioi' -e»m^n/-'A^ff 

^§-<? h/ux, (t) ^A^ixSo 
10 h^X, (t) ^Sitj-fcmf^^WI^*^ I C„, I C„„ — , IC„, 

15 @ <7>^F#^r "7 <Z> y — h oflG A ([giTF-tt-f ) 

A7Mf-§"<? h/ux, (t) £Stf-fciiijl£OT#|5&i£&(n c u , I C 
20 ^^-^^irT^^g^^gl 0 l' TV^X^Ai-S^<b#<K1t^T^#» 

i^^^tLfcA^m^^ h/i-x, (t) cg-^-c, h i^i<^T#^-r^-fe 

^.-^f-^-Y (t) t&Wftl-s i2^@OWt>t7^itI^Il 0 2" 
(H7) f^;l£ 0 

25 i2^@©f#^tyt7(7)i»gtl 0 2"fij: > HijI^COT^^ri' 

^jgjgi 0 i' ^bft^n^A^f-^^ K/^x 2 (t) a>*b, fem^-y- 
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crT\ Kt-, Atrfi:<z>^F8*Hfc**& I c,„ I C kJ , I c^v^-fjxd*-?. 

3&fB ^-fi|£{c:ai»^B 1 01' T, BBWA^fS^* h^X, (t) 
igclJtiT LiotiiO, i o 2"<75^n*§5AD(c:-^A^^L6A^ff 

5 h/wx 2 (t) £tt fetter **L-c»ii/>fci\, ^®J:9^7-iL^^ 

E 11% a-— tfff-§-Y M (t) ASJl^^nX, $e>{CS5if^«l O 2"(7?y- HSfRG. 
C.fciiiiLTtfcSl-tti^SnSo Lfc^oT, d ^- if l (Cl*fj£-r5f§ 1 © 
10 O^^-rV-fc^^j^RfcSffi I C l2 {C«X, ( t ) it^-^hn-r. gffff-^ 

AND^- h AND^dctSSi^iitT^^ni" x JPlM&A D \z£ Z> AJlim^f 
h^X 2 (t) fab<DMLW.fabteV&ft£thZ>o fciEU C 12 ^c£>A 
15 73X, (t) ^offcotk ^Rfcitt I C l2 <DWjmz£iX{«SZ>fa<DS <{ X 
&&£.Ls iS^MP n ANDy- hAND,^LT«I*SAD|:A^$il5 

iftjI&OTM^gB I C M *5«ttJ« I C 21 JC^T^.— If 1 *5<fcU* 2<Dfri*=7~- M 

Ltw££frtim&, w, itiw*t^7©a- tf 4 idM-rsgmff-^ 

25 ? h/l^X 2 ( t ) tt, 

^mxM%^- (•=•— if i©i/7*y*(it+a-f2©u7'y*fi*) 

1 2 II 9 j^df t y 1 7 T-£7)3.-f 4 Hit lllff ii, ~<DnM 

<D%m 2 -ew:, 

23 
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X 2 (t) - (a-f'3(DU7y^^) 
10 [H1£<DJ&!B 3 ] 

(t) mfcH^ttfc^L-if kw«tY lk (t) t/-?7^-t?«i^si^p>w^ 

tl1tttt^<f h/u«r, (k + 1) ©eo^^gRI C llw) ©TW^7l/ 
TJ:0iE«»i3L-1f«^Y 1 , w) (t) £«ffii-5<fc 9(^Lfct>^)-efe5 0 

-To 

X lk (t) fi, Tfyf-f^TWAAjlA^StlSiHi:, Jn®3§AD lk 
laoTAM^^ H^X lk (t) d»f>«*«#-Cife5^— ifff #Y Ik (t) 
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ft^-Y lk (t) ^m&Lxmtj-rzo :©^-fif^-Y lk (t) 

^°7^-^«^PE lk ii, ^ttS^tl^i^-— tfm^Y lk (t) ^A^if^^ 
K/UX lk (t) irl^S^^TSffif^^^ h^H lk ^«^i~Oo ^LtSI 

^MP lk ti, ^mm^&m^f b^H lk t^--^mwY lv (o ^siiiu ^ 

^1^0l^AD lk (Z)AA^i'4x.5 o ffl»25MP lk <b»§ffAD lk £ 

m E D lk frh =■ 7 -W^f E lk ft 5- PL b iX 5 o 

E18 ^#BSi--5 a— 1 -ml^LTi^lSlI:^*^ I C n , 

l :&£OT2<7);fc^<7}fiu«£&5^{f v-^^A^^JlLT^L/i^ ( l ) it 
(5) iCli, r£7)^Jg(7>^S3 l^*5^-Ct>5iffl£;ft£o 

£i\ k^i<5o^p#i^*^ i c lk (Dai^^--ifm^-iiY lk (t) -c£>£ 0 ^ 

^MP lk HJ;^- !ffflr-^-Y lk (t) k&itm^&M^? ^H u fc«r**U 
^•^*&^I»SAD lk li«t «9A^m^^ H^X lk (t) /^ib^H-TSo 
fe*4r, KftOTtWifc^W I C I(M) ^WA^fS^^ ^X I(W , (t) £i~5 0 

25 -r wtbixs. 

X 1(HI (t) =X, (t) -H lk S lk (t) •- (9) 

~(DW, (9) 5Zizm&<D% (3) ^^^A-ro^r, % (10) TCd^bttSo 
X 1(M) (t) = {H lk Y lk (t) + H 1(M) Y 1CWJ (t) +- + H to Y ta (t) +N 
(t) } -H lk Y lk (t) =H, (k . 1) Y 1(kM) (t) + -+H..S,. (t) + N (t) 

25 
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••• (1 0) 

-(DM do) ai»bll!¥S*i5J:5i:, At)^? h/Wf ^-X 1(kM) (t) tt % 

iwaoT-j^Kj^w^A^flr^^ h^x Ik (t) /^b^--if'if ^-Y lk (t) <dj& 

# (i"*t>*>^ k + lg@<Df#i»777 t f^7'7U'fAA 1(H) i:i:oT 

©WtVt^OT^f^yT W AA 1(kM) (7)A^ff hA'i LTiiX 

» (t) inX 1(H) (t) ^^fc^SST W ^ 77 ^ j; <5 » 
»f£U ^rOi^m, J: 9 jE**3— if (k + l) <Dffi#Y I<k .„ (t) 

— W£ff f E.^HiLTANDy- hAND lk ©-^A7:1^^5 0 ^*U-<fc 

15 (t) t<7>fjg % t^^l/T 8 !) ^{f^J!jPp:SAD lk ^<^A^^|aih^nSo 

#&oAngs§AD m A D lk , •-, AD lB -eft^fc>n6T#S[B!c 

-TXo^g^) t5r.tli4<*5o Lf:^oT, #fto»6HtfJ Ifff -«§■ 

j^±w«t 5t-» ^p#i&*g& i c,„ •-, i c IB <aitt#JS&Ka>fcfc5 i&b<©t- 

26 
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-7 s - hgflG F 21 joJ:U«GG 21 (Dil^J^iA^i-4-^'bnSo 
C 11 ^^i±i^$nfc3--1fff-^Y 11 (t) HIHJGE 2I (7) A^} \^5-7LbtiZ> 0 

10 1 1 1 |#^r t >t 7 OTOOf I C ,„ © A^ftt^ 

^ h^X 2) (t) ^^-F^GE 21 ©A^ii^ib^ 0 

t&^m&iz, y— h^GE 2I itA^^n/i^^-*ij^f^-E 11 i^cT, ^ 

^_^j^jf ^-E„^cDt^^^--^f fY u (t) £r^<D££iiigi£i±, y— h 
15 1$GF n <DAtUz.l3-7LZ>kth\^ A7Jffi^-<^ b^X 2I (t) ^-F^GG 21 
^A^(-4-^So 

of;: £ SrTiH-^fi, y— hSl$G E 21 f2A77 7 — ^J^f ^E „ idjfc C 
tv XMt^t h^X 2l (t) £^«-££M C 2l ©A^I^4^0c 
20 f«iSliIC 21 lt H9t:,Ttf«^ I C lk <hl^CMt£WU W-iHL 
tz=z9-W£m%-E 21 &£XJ^— if«-§-Y 2I (t) ^^-F$|5GF 21 roA^l:4 
A7Mf-5§-<^ h/l-X 22 (t) ^y-^GG 2l WA^(^X.^ 
y — HpPG F 21 li N ^y — ^J^f-^-E,, ^317— ML^^-r^-^i^ii. mf^cD 
I C M /5>^y- h^GE 21 ^Jai§L/c^^-*»J^f ^-E u *5ctl>*^- 
25 Ifff^-Y,, (t) SriSiRLT, ^n^tL^7-flJ^f^-E 21 *3j:^--1f«#-Y 21 
( t) £ LTffi^-f 5 C 

y- hUG f 21 «, ^^-^j^m-§-E u ^^7-W5 ^-fii^te. 

(t) ^51^LT^:^**iii^-r5o 
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I C,.^e>y- h$BGE 21 ZmffiLtzAlJim^? h*X n (t) SriltRL 

4 

5 ^GfcifeSM C 2l -c£ffc^|fm£;h,fcA^{&^<? F^X„ (t) ^itftLT. 
&!£<7>-y- Fg|5GE K ©A^l:4x.Oo 
i~fcfc>*> % wiWi<n=?-&*^ v-t?7<z>T#£l&*gG I C..-C*— s.^7 — SSL&^J^ 

Y„ (t) is, ^OSS^j^lcaiSfeagStt^ix^^-lrV-fr^Sr-tO^^ii 
10 ifiLTi^, ft^ISOT^ 7 FGF (H^-fctT) i^fcft&tti;^ 

LTtti^i^ia^o mi^^coA^m^^ h^x 21 (t) ft=?ffll&Ul 

C 2l £tf*$-r-ttf>**y- h«BGG 2I OA^J^#^.oix5o 

h/ux 21 (t) t;:tt.=L— »f i o^ja^5|c^*^**-C*>6o ^wT% 

TVNSA^jff^-^^ h^X 21 (t) idg^^T. KftTa- if l C9^P?£iM£-<£> 
l»*«rtT*Po TM^feSfH C 21 (Di!jft^oVNTI±l§l9«r#^LXKiwUiP^Lfc 
20 £*3<9-Cfc5o 

a- -If 1 C^lSto 1 gg©f»35 I c 2I a»?>tttfj£;ftjfc=-— tffS#-Y ai 
(t) *3«i:OT8N&*$p I C 21 (^*5ttStgS8^ 7— oWSSSr^-f^i 7—^^(1 # 

E 21 (±7*- h^GF^&^LT&llOTi^i-^i^WT*- KSBGE (Hl^-tir 

25 tf&ct, ^i&^an c 2I -r*tr^{cmm^n^A^m#-<^ k^x,, (t) * 

fcttlffigfcOTBMJfciSB I C,.a» K^GE 21 ^r^LT^cZ)^^ttl^^iX7tA 
yjfM~<* h^x 21 '( t ) as«&0>^— ^GE 2 i:M?>ix5= :©A^j<ff 
H/wx 22 (t) ft, I C 12 (dio it -5 ^ 7— ©tilif&Dtf^ 
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{wlSttasat-J-S r «9 . £ 9— Ji<7>^«i&#<^i&*£iii5^ <tri s ^#5o 
[3i^£oB1i 4 ] 

(IH4) 75^ttj^$nfc^ff^-efc5^—- tfff-*5-te> ^t^wi^*^(^*ix 

25 /i<txii\ 4 A^^—tf^-ff-^Y,, (t) , Y 21 (t) , Y 31 (t) , Y 41 

(t) t. ^mt^&M^? h/WH 1If H 21 , H, lf H 41 iiiJ:«9> fiflffx, 
(t) i^roj: 9 IdSsgSHS ^<75<b-f3 0 

X, (t) = (H u * Y,, (t) ) + (H 21 *Y 2l (t) ) + (H 31 *Y 31 (t) ) 
+ (H 41 *Y 4I (t) ) +n •■• (1 1) 
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' ' T\ ^--if 1 Oa- ^-Y n (t) tSiffatX, (t) t©7yf^ 

5 E [X, ( t ) * Y n * ( t ) ] 

= H„*E CY n (t) *Y n * (t) ] + H 21 *E [Y 2I (t) *Y„* (t) ] 
+ H 3! *E [Y 31 (t) *Y U * (t) ] + H 41 *E [Y 41 (t) * Y u * (t) ] + 
E [n *Y n * ( t) ] - (12) 

::t'E [Y n (t) *Y U * (t) ] =1, [n*Y„* (t) ] =Otfc5© 

io x\ m (i 2) sm, '<k<v£?iz.t£Z>c 

E [X, (t) *Y„* (t) ] 

= H U + H 2I *E [Y 21 (t) *Y; (t) ] + H 31 *E [Y M (t) *Y„* 
(t) ] + H 41 *E [Y 41 (t) *Y,; (t) ] •■• (13) 

15 fit-efeSE [Y 21 (t) *Y U * (t) ] , E [Y 31 (t) *Y n * ( t ) ] , E [Y 

41 (t) *y u - (t) ] & x nRoe»at«"Ctttaia*sfc5^t*^fc)e,i*oi 

*5^TV^c:<Z>T\ ra^f^SE [X, (t) *Y U * (t) ] =H u tt»JISr 

^/u-ev^c^, r<D^jg<z)^4-e«, ria?)©^- tfMotBiHffi (r^^ 

/vsp*&) SrHIBUJi^JfLfciTSfSfS-^^^ K^H„, H 21 , H 31 , H 41 
20 ILT^So WT^f+Ute, tzkz.&mm<Z>T&&3s& I C n , I C kI , 

ic„m PE kl , p e b1 iz x-oxmnzti 

'bo 

-rt£t>h. h^H u , H 21 , H 31 , H 41 $r**P# - 

25 3iE(7>E [X, (t) *Y U * (t) ] (Dig. \ZMZ-X, 3o©7yfy7>^ i~ 
fcfc>*>E [X, (t) *Y 21 * (t) ] , E [X, (t) *Y 3! * (t) ] , E [X, 

(t) *y 41 * (t) ] wtt&tiiRsfcw-jrrs, 
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h 41 £-r5i!3::#g^as-e i^iSKittaot, ^uroiiii 

i'iSV^ftm-^^? h^H H , H 21 , H 3 „ H 4I SrS5V^ft-C*ZE-r5r. btf 

& mm. jwSf-n l t s« ft -^ifc^ * h /kz>#s £ zn* o -c v % c 

$g(::ftj¥ LTfiJffl LTV ^ -5 0 Lfc^ot, ^-f*iri><^— tfldBBL"C«il^7 — 
- -tf ff ^ co|g £ Hl£ It IF L T v n 5 tb , 3i 7 - <d v ^ffffl -^gt^ * 

20 mmmm 5 ] 

Ell 1 'W^©^jfe©^l5i:j;5PDMAffliJii3^fff^fAlr 
t, Hi 0\z^LizM1&<oMWi4<D%:mi/X7'J*bmc-elb?>o 

-tttt>*>. mi o<Dmi&<Dxm4(DmmztoZ-x, mi im ^^-f©^ 
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tt^o HUiiE^m (13) xCm, ffiBi«^9*>E [Y 31 (t) *Y 

u * (t) ] *5«fctfE [Y 4I (t) *Y M * (t) ] li 0 £ ^ft-fo Lf^oT, $ 
(13) sUi. 5 i:*5 = 

E [X, (t) *Y n * (t) ] =H n + H 21 *E [Y 21 (t) *Y n * (t) ] 
10 r<05CT-(i, 5fefcUSb&SH 1If H !1 ©2ot&5fcft, E [X, (t) *Y U * 

(t) ] ^jSi^P^T, E [X, (t) *Y 21 * (t) ] (DiM&htm-r&o ^L- 
T\ i-f i^J:i;2©WE CY 21 (t) *Y U * (t) ] £tmu E [X, 

(t) *y; (t) ] [x, (t) *y 21 * (t) ] (DWimmffl&.^tt 

15 {z&^x^mt^&M^t h/^H n , H 21 «ri«^«far-c3ia-rswt^-e#5o 

mm^xm 6 3 

32 
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mi 2 izTjk Lt^m^nm 6i:i5 sit is^TMn., mi o^^t^nm^m 
ts 4 «t s v- * t j* t , & xm * o T v > 5 c 
*-r, in 2<Dnifc<ntem6<Dffij&x^ wmAxm^? h^x, (t) -e 

H 12 , GH^, GH^^ij-^TV^o 

ii 3lt rolgP^ro^M^i 7 [I J; 5 P DM Afflii^f flv'^f i^?: 

20 mi 2<z?ntfi^«6oi»BR{wAp^.r, mi 3 -en 
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